How did workers make provisions for old age before the introduction of old age pensions? What was the relative importance of dependence on children and saving for old age respectively? This article concerns the transition from a traditional familybased system for economic support in old age to a more modern system. Regarding the nineteenth century, studies have shown that (a) savings generally were insufficient for full retirement, and that (b) families were dependent on children's incomes when the breadwinner became older. Little attention has been paid to the question of how the relative importance of these two alternatives changed during the century. This question is addressed here in a cross-sectional study of net wealth based on probate inventories for three Swedish towns in the 1820s and the 1900s.
Introduction
In old age the capacity to carry out physically demanding tasks decreases rapidly. Consequently, before the introduction of social welfare programs and as long as manual labour was predominant, to be an old worker often meant experiencing difficulties in earning a living. One method to avoid these problems, highly advocated by nineteenth century Liberals, was saving for one's old age (Johnson, 1985, pp. 25-28, 176, 180, 193 -201 and 218) . However, saving requires an economic surplus, and, as long as wages were very low, workers as a rule had to rely on other solutions. One was to depend on one's children. Other alternatives were, for example, to continue working according to one's ability, to have lodgers or to rely on poor relief (Moring, 2008, pp. 105-117) . Several different alternatives could of course be used simultaneously. In this article the focus is on how the relative importance of the two alternatives, saving for old age and/or depending on one's children, changed during the nineteenth century. On a macro level the points of departure are the fertility transition and industrialization. The former indicates rising net costs for children (Becker, 1993, pp. 135-154; Bengtsson, 2006, pp. 132-135; Easterlin, 1998, pp. 95-112) and the latter increasing surpluses for savings. Consequently, the main hypothesis is that there was a shift, implying that the relative importance of children decreased, while that of savings increased.
Through a study of net wealth for urban groups that mainly supported themselves by incomes from own work, the relative economic importance of dependence on children and saving for old age respectively has been analyzed. Cross-sectional analysis was used on the same type of sources in the 1820s and the 1900s. For data on assets, debts and net wealth, probate inventories were used. To analyze dependence on children in old age, special emphasis was put on how adult children affected wealth. It has been shown that they had a more negative effect in the 1900s than in the 1820s. For unskilled workers the effect actually was nearly significantly positive in the 1820s. The interpretation is that old workers' dependence on children became more expensive, and, as a consequence, a relatively less important way to provide for old age during the nineteenth century. Concerning saving for old age, the results reveal that in the 1900s, as well as in the 1820s, few workers could save enough for full retirement. However, net wealth for those 60 years and older increased between the two investigated periods, indicating that savings became relatively more important. This change in the relative importance between dependence on children and savings seems to have been neglected in most studies concerning nineteenth century family history. One important implication is that the concept of dependence on children in reality seems to have meant different things at the beginning and at the end of the nineteenth century. Probably this change has bearing upon the fertility transition, too. Furthermore, it deserves attention in analyses concerning the growing demand for old age pensions at the turn of the twentieth century.
Previous research
Adolescents' and adult children's positive effects on the family economy during the nineteenth and early twentieth centuries have been shown in many studies of family history. One, rather unreliable, indication of children's importance in urban areas is that old parents often lived together with their children. Alter (1996) , in a study of Verviers, Belgium, in 1831, showed that more than 50% of parents even in their seventies were living together with one of their unmarried children. A study by Pérez-Fuentes Hernández and Arantza Pareja (1997) of pre-industrial Bilbao, Spain in 1825 pointed out a very high rate of cohabitation between parents and their children and, also, that this was not substantially affected by industrialization. Similar conditions seem to have prevailed in Sweden as is shown by Högman (1999, p. 104 ) in a study of Sundsvall.
Attendant questions of importance are if those who had children were better able to support themselves in old age than those who were childless, and if this changed during the nineteenth century. Alter, in the aforementioned study, gave a positive answer to the first question. He maintained that support from children explained why a greater proportion of married than unmarried people were able to pay taxes in old age (Alter, 1996) . In contrast, Wall (2010, pp. 90 -93) , who studied English households 1600-2000, felt that it was impossible to draw any clear conclusions concerning the first question, as the economic contributions from children were in fact very variable. He did not discuss changes over time in these regards.
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It is also well known that even at the end of the nineteenth century, children's earnings were very important for worker family incomes when the parents aged. Early (1982, pp. 180 -199 ) demonstrated for Lowell, Massachusetts, in 1870 , that the larger the number of working children was, the higher the family income and material living standard were, too. In families where the breadwinners were unskilled, children's incomes were most important in order to stay above the poverty line. Robinson (1995, pp. 1-22) found for Indianapolis that sons (but not daughters) older than 10 years were important for the family income at the end of the nineteenth century. After the turn of the twentieth century daughters were important, too. The development was explained by expanding job opportunities for girls. Haines (1979, pp. 289-356) revealed, in a study of the US and five European countries for the years 1889 -90, that family income reached its peak when the male breadwinner was 50 -59 years old, although the workers' own income was at its maximum already when they were 30 -39 years. The explanation was mainly income contributions from the children, which were so great that also family savings were at their highest when the breadwinner was in his 50s. In families where the father was 60 or older, children provided 30 -40% of the family income. However, using the same data set, Haines (1985) showed that only children who worked affected family savings positively, while children in school had a negative effect. Obviously the latter effect was stronger than the former, and as a consequence children in general affected family savings negatively through increasing consumption demands. His results stand in contrast to the abovementioned findings by Alter concerning the 1830s, and may indicate that net costs for children had increased and old workers' dependence on children had decreased during the intervening period.
On the other hand, the conditions for saving for old age had improved. As long as wages were low and uncertain, workers seldom had a surplus for long-term saving. A result of industrialization was that real wages rose in many Western European countries during the last decades of the nineteenth century (Allen, 2001, pp. 428-435) . However, insecurity due to frequently recurring unemployment was great, and there were great fluctuations in wage rates as well. This situation meant a high level of income insecurity, especially for unskilled workers (Boyer, 2009) , and great problems to earn a permanent surplus for savings and to carry through planned saving for old age (Johnson, 1984, pp. 206-216) .
Despite this, the number of account holders in savings banks and savings funds, as well as the amounts deposited, grew rapidly during the second half of the century. Concerning Britain, Boyer (2009, pp. 62 -72) shows that working class savings banks deposits were several times larger at the turn of the twentieth century than in 1830. A similar development occurred in other countries, for example Sweden, during the second half of the nineteenth century (Lilja, 2010, pp. 51 -58) . Did this mean that saving for old age became more common at the turn of the twentieth century?
According to the life cycle theory, individuals will try to smooth their consumption during their lifetime by saving surpluses during good years that can be used in old age. An underlying assumption in the theory is that there really are surpluses during periods and that the individuals are capable of calculating their own life expectancies (Modigliani & Brumberg, 1954, p. 80) . Both assumptions can be questioned, but the life cycle theory has been proven to be valid for the rich countries at least during the period after 1950. Moreover, life cycle saving appears to have been widespread in Canada already at the end of the nineteenth century (Di Matteo, 1997, pp. 907-934) . On the other hand, Johnson (1984, pp. 342-349; demonstrated that British workers were unable to save enough for retirement at the beginning of the twentieth century, mainly as a result of too small and K. Lilja and D. Bäcklund 512 unsafe economic surpluses. This, however, does not exclude that some workers accumulated savings for old age, and that this had become more common during the preceding decades.
As has been shown, there are indications that the importance of saving for old age increased towards the end of the nineteenth century and that parents' dependence on children decreased. This shift in instruments to insure income during old age has been studied in relation to fertility for the developing countries of today (for example Galasso, Gatti, & Profeta, 2009; Jellal & Wolff, 2002) . Systematic studies regarding countries that were industrializing during the nineteenth century, using the same methods and types of sources for the time before and after the presumed shift, are necessary if one wants to analyze long-term changes in the relative importance of the two different alternatives.
Aim, methods, and data
This article concerns how Swedish urban groups that were living from their own work made provisions for old age. Cross-sectional studies of wealth, age and family structure in the 1820s and the 1900s were utilized, in order to observe changes over time. Between these two decades industrialization took off in Sweden (circa 1850) and the fertility transition started (circa 1880) (Schön, 2000, pp. 137 -148 and 239-241) . Another important difference was that real wages were considerably higher in the 1900s than in the 1820s (Söderberg, 2010, p. 464) .
The aim has been to investigate the relative economic importance of the two alternatives: dependence on children and saving for old age, and if their respective significance was changing during the nineteenth century. There are no data on children's incomes and the costs of having children. Instead their impact on wealth is used as a proxy. Economically, children can be seen as some sort of insurance for old age with costs when they are young and yields when they become older. This means that the number of children in different ages should have had an impact on net wealth. If total yields were larger than total costs, those who had several children should have had more wealth in old age, compared to those who had few or no children. Of course, the outcome would have been the opposite, if costs were larger than yields. The other alternative, saving for old age, means that net wealth would have increased up to a maximum in late middle age and then decreased when assets were used for support in old age. Further, to really solve the problem of support in old age, maximum net wealth ought to have been significant enough for maintenance during the remaining lifetime. Consequently, the two alternatives to make provisions for old age ought to have affected net wealth differently during the life cycle.
The study has focused on three towns in Sweden: Eskilstuna, Falun and Uppsala. In order to delimit the investigation to groups who had their main income from their own work, master artisans and workers were studied in 1820-25 and corresponding groupsskilled and unskilled workers -in 1900 -05.
1 By comparing two different but nearly related socio-economic groups dependent on their own work, the intention was to study how income differences influenced the respective importance of saving for old age and dependence on children. A complication is of course that some master artisans in the 1820s had employees and thereby also made a business profit. As the average for middle sized Swedish towns at this time was approximately only 1.5 employees per master artisan and the productivity in handicrafts was low (Edgren, 1987, p. 72) , profits were assumed to be small and used mainly for the maintenance of the master artisan's workshop. Furthermore, the few probated individuals with extremely large assets and/or debts were excluded, as this may indicate business activities of considerable proportions or perhaps large To depend on one's children or to depend on oneself 513 inheritances, which makes it more difficult to draw conclusions regarding those who mainly were living from their own work. 2 Out of a total number of 284 probate inventories in 1820-25, 16 were excluded. For 1900 -05 the corresponding figure was 21 out of 933 probate inventories (Table 3) .
According to the Swedish law of 1734, it was compulsory to make probate inventories for all deceased who were married or widowed (Bringéus, 1977, pp. 62-70) . Probate inventories constitute a kind of summation of one's life in economic terms and include a rather detailed description of assets (real estate, personal property, claims and financial savings) as well as debts by value and kind. By comparing inventories for deceased in different age groups, the development of the economic situation over the life cycle can be reconstructed (for example Di Matteo, 1997) . In this study the method was used to reconstruct net wealth (assets minus debts) in different stages of life, in order to analyze savings for old age and children's impact on wealth.
Quantitative methods were used to study the relationship between family wealth, age and children. Probate inventories contain not only economic data, but also other kinds of information such as the marital status of the deceased, the number of living children and their ages, and often the professional affiliation of the deceased. Unfortunately, age data for the deceased were often missing, especially for 1900 -05. Data from probates were supplemented with information from parish registers, but in many cases it was impossible to certainly identify and determine the age of the probated. As a consequence, two regression models were used, one with recorded age and one also including estimated age.
Swedish towns were rather small, especially in the 1820s. To attain a sufficient number of observations, probate inventories for six years and three towns were studied. Towns with rather different trade and industry were chosen, as the purpose was to study if there was a general pattern of providing for old age independent of the local economic structure. As older persons were somewhat overrepresented in the probate inventories, another advantage of the extended cross sections was that they gave numbers large enough to also draw conclusions regarding young and middle-aged master artisans and workers.
In practise, persons with no or few assets were seldom probated. This group was rather large, and as a consequence only a minority of the deceased were probated. As regards saving for old age, this falling off causes no problems as the fact that a person was not probated indicates that savings were very small, if there were any at all. Concerning children's impact on net wealth, it is more difficult to generalize from the study of probate inventories to those not probated. It is likely that children's income was more important for the poorest groups than for the relatively well-established workers who were probated. However, this also means that if children's economic impact became less positive, as assumed, between the 1820s and the 1900s, this probably occurred first among the betteroff workers dealt with in this study. Consequently, if there was a change in the relative importance of the two alternatives (having children or one's own savings) it ought to have left traces in the probate inventories.
Unmarried persons had much lower probate rates than married persons (Table 3 ). This may have been a result of fewer assets, as well as of the fact that it was not compulsory for this group to be probated. If the latter affected wealth for those who were probated, the effects can be controlled for in the regression analysis. Accordingly unmarried people were included in the study which had the advantage that it increased the group without children.
Another problem with using probate inventories is that some assets, for example personal property and real estate, may be undervalued. Montelius (1993, pp. 445 -448) found for the town of Västerås, 1776 -1806, that the value of personal property sold on K. Lilja and D. Bäcklund 514 auctions was 25% higher than the probated value. According to Isacson (1979, p. 139) , studying the countryside in the first half of the nineteenth century, estate administrators revaluated personal property predestined for payments of debts by 33.3%. He also considered real property as being greatly undervalued. Montelius did not mention anything about this, but he revaluated all assets by increasing their values by 25%. In the present study, assuming that cash, claims, financial assets and liabilities always were noted in the inventories at their real amounts, only the values of personal property and real estate were raised by 25% for the 1820s. For the 1900s an investigation concerning Sweden's national wealth shows that assessed values for real estates in towns were 90% of market values, while personal property was substantially undervalued in the probate inventories (Sveriges nationalförmögenhet . . . 1912, pp. 114 and 302 -303) . Consequently, for this period the value of real estate was raised by 10%, while the revaluation by 25% for personal property was retained. This means that we have used probated values to construct the value of total assets in the following way: For the 1820s total assets are the sum of 1.25 * real estate þ 1.25 * personal property þ cash þ financial assets þ claims. For the 1900s total assets are the sum of 1.1 * real estate þ 1.25 * personal property þ cash þ financial assets þ claims. Concerning debts we have used the probated values of total debts in the inventories.
Many of the probated elderly were widowed. A related problem is that the reliability of probate inventories as a source regarding the standard of living of widows has been questioned. Moring (2007, pp. 233 -249) states that the fact that widows had less probated wealth than married persons indicates that the legacies of the deceased men had been partially or totally divided. Her conclusion is primarily based on rural data during the eighteenth and nineteenth centuries, but is not supported by data from Stockholm, 1680 -1750. That the legal regulations and practices were different in towns and in the countryside is confirmed by a study from urban Sweden in the nineteenth century showing that widows with children had more wealth than widows without children (Bäcklund & Lilja, 2010) . A likely interpretation is that the inheritance was not distributed between the heirs until the widow was deceased.
The Swedish case
In the 1820s Sweden was still predominantly agrarian. Approximately three fourths of the male population was employed in the agricultural sector, which comprised nearly 40% of total GDP (Schön, 2000, p. 58) . Consequently, at this time an overwhelming majority of Swedes were living in rural areas, while only 10% were living in towns (Nilsson, 1989, p. 129) . However, an economic transformation was underway. Population growth was rapid, an agricultural revolution accompanied by proto-industrialization led to economic growth, markets expanded and the institutional settings of the economy were strongly remoulded during the following decades. This cleared the way for industrialization, which took off from the middle of the nineteenth century. As a result, economic growth accelerated, the industrial sector's share of GDP and total employment increased and urbanization received an impetus, too. In the 1900s the production volume of industry and agriculture was approximately the same, and the urbanization ratio was 30%. At that time Sweden was becoming an industrial society (Nilsson, 1989, p. 129; Schön, 2000, pp. 53 -119, 137 and 228) .
In general, the workers in the early factories lived under harsh economic and social conditions with low wages, a profound lack of living space, bad sanitary conditions and associated ill health. That said, there is nevertheless a consensus among Swedish
To depend on one's children or to depend on oneself 515 researchers that workers' wages and living conditions were slowly improving already at the beginning of the industrialization period (Olsson, 1986, pp. 153-158) . However, Swedish real wages were low in a European context, and there was hardly any surplus for saving. The wages started to rise rapidly at the end of the nineteenth century and doubled between 1880 and 1913 (Bagge et al., 1933, pp. 260 -261) . At the latter date they had surpassed British wages (O'Rourke & Williamsson 1995, pp. 171-203) . Estimates suggest that the share of food in workers' budgets fell from 65% in 1841 -1860, to 55% in 1881 -1900 (Myrdal, 1933, pp. 118 and 138) . The proportion fell further to 48% in 1913 -14 according to a cost of living investigation (CLI) that year (SOS. Levnadskostnaderna, 1921a, p. 44) .
In the second half of the nineteenth century, new methods of saving such as savings banks, savings associations and life insurance were spreading (Lilja, 2004, pp. 46-58 and 165 -174) . Higher wages, greater surpluses after food costs had been paid and new, more accessible ways of saving all point towards increased savings among artisans and workers (Lilja, 2009) . It therefore seems possible that, at the turn of the twentieth century, workers' own funds should to some extent have constituted an alternative or a complement to other methods to earn a living during old age.
During the late nineteenth century the conditions for economic dependence on children changed, too. At this time demands for compulsory schooling were raised (Nilsson & Pettersson 1993, pp. 173 -174) . Furthermore, legislation concerning industrial welfare was implemented, and children and women were given priority in the law (Montgomery, 1951, pp. 148 -162) . At the same time the labour market for children decreased as industrial production became more mechanized (Olsson, 1980, pp. 117-146) . These changes acted together to reduce children's wage-work and, consequently, their contributions to family incomes. In sum, it seems as if costs for children increased more than children's incomes during the late nineteenth century. This may explain why fertility decreased, as was already mentioned in the Introduction, and led to quickly falling birth rates in Swedish towns from the 1880s onwards (Nilsson, 1989, p. 176) .
Considering these fundamental changes in living conditions during the nineteenth century, the main hypothesis here is that children's impact on wealth became more negative between the 1820s and the 1900s, while the importance of saving for old age increased during the same time.
The towns of Eskilstuna, Falun and Uppsala, 1820 -1900
The three studied towns are all located in central Sweden. Eskilstuna had the smallest population in 1820. The number of inhabitants was just over 2000, while Falun and Uppsala at that time had twice as many inhabitants (Table 1) . Population growth in Eskilstuna and Uppsala was rapid. In 1900, the former had nearly seven times and the Source: Nilsson, 1992, pp. 9, 14, 16-17 and 21. K. Lilja and D. Bäcklund 516 latter five times as many inhabitants as in 1820. On the other hand Falun grew relatively slowly, and in 1900 it was the smallest of the three towns.
Uppsala had Sweden's first university and was the seat of the Swedish archbishop. In the early nineteenth century, the town still had several administrative functions. Unlike the other two towns, Uppsala had an academic and religious elite, which affected the town life in general (Lundh, 1977, pp. 437 -457) . Nearly half of the male population over 15 years old were master artisans and workers in 1820, and this increased to just over 50% in 1900 (Table 2) . Manufacturing industry grew from 1870 onwards and became relatively diversified, including trades such as mechanical engineering, food, and consumption goods. These industries were mainly producing for the domestic market serving the region and the rapidly growing city of Stockholm (Ullenhag, 1984, pp. 18-22) .
Falun, too, is one of Sweden's historically most well-known towns. Copper mining had been the main industry since the Middle Ages, and Falun was a very important mining town. However, in the early nineteenth century the town stagnated economically and demographically due to declining profitability in copper mining (Lilja, 2004, pp. 59 -70) . As a result employment in mining decreased, but still in 1820 half the male population were master artisans and workers ( Table 2 ). The economic stagnation ceased during the last decades of the nineteenth century. An important cause was that Falun was connected to the Swedish railway system. Several manufacturing industries were established, and population doubled between 1860 and 1900 (Table 1) . Despite this rapid industrialization at the end of the century, the proportion of master artisans and workers was somewhat lower in 1900 than in 1820 (Table 2) .
At the beginning of the nineteenth century, the town of Eskilstuna was dominated by master artisans who specialized in wrought iron manufacture. Eskilstuna consisted of two parts, the Old Town and the Freetown: the latter had been founded in 1771 as an attempt to establish manufacturing production without craft guild coercion. A majority of the Freetown master artisans were smiths. There were also many master artisans in the Old Town (Hörsell, 1983; Ohlsson, 2001, pp. 15 -31) , and in 1820 artisans and workers together made up three fourths of the male population in Eskilstuna ( Table 2 ). The two districts were merged in 1833. During the first half of the nineteenth century, differentiation between small and large workshops quickly increased as a result of protoindustrialization (Isacson & Magnusson, 1987, pp. 95 -108; Magnusson, 1988, pp. 103 -106 ). An extremely rapid industrialization took off from the middle of the century, and industries producing for example locomotives, rifles, knives and cutlery became very successful (Ohlsson, 2001, pp. 52 -75) . In 1900 the share of industrial workers out of the total population was abnormally high for Swedish conditions ( Table 2 ). At that time Eskilstuna was Sweden's leading town in the iron and steel industry, and in Sweden it was known as 'the town of knives' (Ohlsson, 2001, p. 75) . To depend on one's children or to depend on oneself 517
Results and discussion
This investigation was based on 268 probate inventories for 1820-25 and 912 probate inventories for 1900-05 (Table 3 ). The probate rates were approximately 40% in 1820-25 and 46% in 1900-05. Master artisans had higher probate rates than workers in the 1820s, and skilled workers higher than unskilled in the 1900s. There were also great differences depending on marital status, married people having considerably higher probate rates than those who were unmarried or widowed. Table 3 further shows that the demographic situation had changed between the two periods. The median age of the probated was higher in the 1900s than in the 1820s as a result of decreasing mortality rates in the towns in the second half of the nineteenth century (Nilsson, 1989, p. 176) . This decline was especially marked for infants and young children, and as a result the average number of living children per probated individual rose by 50%. Another difference is that median wealth in constant prices was three times as high in 1900-05 as in 1820-25. This was probably a result of industrialization and rising real wages. Despite larger families, the surpluses for saving were larger at the turn of the twentieth century than in the 1820s (Table 3 ).
Wealth, age, and children 1820 -25
To study the covariance between age, children and wealth, multiple regression analysis was used, where the following variables from probate inventories and parish registers were included: To depend on one's children or to depend on oneself 519
In the original version of this model, absolute values for net wealth and the number of children were used. When testing the model, it was found that outliers strongly affected the results. This was handled by using square roots, as the dispersion between large and small values for wealth was relatively modest and for children even less. Another advantage with this method was that the value zero could be handled without further transformations. A result of the method was that the sizes of the coefficients became difficult to interpret. However, it was not the sizes of the coefficients, but the question of whether they were significantly positive or negative, that were of interest in the analysis. Regarding wealth many probated master artisans and workers had net debts, and accordingly they would be excluded from the analysis when using square roots. As a consequence the model was modified in two ways. Square roots for assets were used as a dependent variable. Further, square roots for debts were added among the independent variables. This means that, strictly speaking, this is not an analysis of wealth, but instead of assets, taking debts into consideration. According to the life cycle model, wealth should increase with age and decrease with age 2 . Graphically this can be illustrated by an inverted U. Young children (0 -10 years) were supposed to have had a negative impact on wealth. As children grew older and could earn incomes, this negative effect should have decreased. 4 The assumption is that adult children's impact on wealth showed the accumulated net costs for/net contributions from children. Considering debts, they should have had a positive effect on assets, as net wealth ¼ assets -debts. To exclude the influence of gender, marital status and local conditions, a number of dummy variables (Male, Married, Widowed, Falun, Eskilstuna) were used as controllers.
Data on age were missing for many of the probated, especially among workers. As a consequence, two models were used, one with recorded age variables (Model 1) and one including also estimated age (Model 2). This estimation was based on the ages of the children. An important point of departure was that people on average married just before their thirties (Edgren, 1987, pp. 180 -182 ; Historical Statistics of Sweden, Part 1, 1969) . Another was the ages of children among the probated with a recorded age. For probated without children, no estimation was possible.
In 1820-25 the age variables were statistically significant for master artisans' wealth, but not for workers' wealth (Table 4 , Model 1 and 2). However, the regression coefficients show that master artisans' wealth decreased with age and increased with age 2 , meaning that very young as well as very old masters had relatively more wealth than those who were middle-aged. The explanation for this pattern is that master artisans were heavily indebted during the first years after the establishment of their businesses. Obviously the pattern is not in accordance with the life cycle model, which says that wealth ought to have been at its maximum just before old age. Other facts, too, indicate that very few master artisans were able to save for retirement at this time. 5 Of those 63 probated masters with recorded age 50 years or more, 13 had net debts. For a majority of the remainder, wealth was small, and only 25 (40%) had wealth corresponding to more than the yearly earnings (200 SEK) of a fully employed unskilled worker. 6 Considering that probate rates were 50%, this means that approximately 20% of the master artisans had that much wealth. For workers the proportion was 10-15%. 7 These low percentages are hardly surprising given that productivity and wages were low before industrialization.
All master artisans and workers 50 years and older with wealth valued more than 200 SEK owned real estate, mainly houses. Nearly half of them were widows. By owning a house, an older person could decrease housing costs and possibly get income from letting. This can be seen as a method of saving for old age that seems to have been relatively K. Lilja and D. Bäcklund 520 common in Swedish towns at this time. It did not provide enough earnings for an old person to retire from work, but it somewhat lessened the need for income. The method was used chiefly by master artisans, but also to a lesser extent by worker households. In the town of Falun, however, owning real estate was very common also among mine workers, as they by tradition were given an opportunity to buy a house in the neighbourhood of the mine (Lilja, 2004, pp. 85 and 160 -162) . Differences between the towns were great, however. Among workers 50 years and older, the proportion with real estate was 80% in the town of Falun and 30% in the town of Uppsala. No probated worker of that age in Eskilstuna owned real estate.
According to Table 4 , the number of children aged 11 -20 had a significant positive impact on master artisans' wealth. A comparison of probated masters aged 41 -60, with and without children 11-20 respectively, reveals that debts were approximately the same for both groups, but that the former had nearly 50% more assets than the latter. This indicates that children's work was very important for family wealth. Families with adolescents had more real estate, but not more personal property. Thus, it seems as if adolescents took part in parents' efforts to pay off debts on real estate. This outcome is reminiscent of the previously mentioned studies dealing with workers in the second half of the nineteenth century by for example Early (1982) , and Robinson (1995) that indicated that the number of working children was important for family income.
It has been suggested that master artisans used sons instead of employees, although relatively few of them seem to have been apprentices (Edgren, 1987, p. 152; Hörsell, 1983, p. 95) . Master artisans had large households including not only the family, but often also journeymen and apprentices. This means that household work by children probably was important. It is tempting to believe that children, primarily daughters, often accomplished part of this work and thereby helped to improve the economic situation of the family.
Did this mean that old artisans with children were economically better off than their childless counterparts? Not at all! As can be seen in Table 4 the number of adult children was not significant for wealth, and most probated persons older than 60 years only had adult children, if any. This can be interpreted as indicating that children had a positive influence on wealth as adolescents, but not after they had left home. This, however, does not exclude those adult children who, when necessary, helped their old parents to avoid the poverty trap (Edgren, 1982, pp. 52-53) .
For workers, in contrast to master artisans, the number of children in different ages did not significantly influence wealth when only probated persons with age recorded were considered (Table 4 , Model 1). There was, however, a tendency that adult children (21 -) had a positive impact on wealth. When expanding the population to include also probated workers with estimated age, the variable became nearly significant (Model 2, T ¼ 1.56, p ¼ 0.12). This is in accordance with Alter's findings regarding children's influence on family income and wealth in Belgium in the 1830s.
Looking deeper into data from the Swedish towns, it appears that workers with adult children owned real estate much more often than those without children. 8 In fact, the number of adult children had a significant positive effect on total assets. However, they had no similar effect on debts (Table A, Appendix). This stands in stark contrast to the circumstances when children were younger. In those ages the number of children only had a significant influence on debts. From this one may conclude that workers incurred debts when children were young and adolescents. Probably some of the loans were used for buying real estate. In fact workers most often bought real estate in their late forties or in their early fifties, i.e. in the ages when they also had adolescents. At that age workers normally already had passed their maximum earning capacity. 9 It seems probable that
To depend on one's children or to depend on oneself 521 children in their upper teens supported their parents to pay off debts and to keep assets for old age. As a consequence workers with adult children had significantly more assets, but not more debts, than childless workers of similar age. It would thus seem that young children resulted in net costs, but that older children made it easier for parents to buy and pay for real estate, which in turn meant significantly more assets in old age. This reciprocity between parents and children could be seen by the former as a sort of 'insurance saving through children'.
Wealth, age, and children 1900 -05
To repeat, the fundamental hypothesis for this investigation was that between the 1820s and the 1900s the importance of dependence on children should decline, while the importance of saving for old age should increase.
The results for 1900 -05 do not give much support for the second half of this hypothesis, at least concerning life cycle saving. According to Table 6 , Age and Age 2 were not significant determinants of wealth either for skilled or unskilled workers. This indicates that life cycle saving was uncommon among Swedish workers even at the turn of the twentieth century. The result is in accordance with what Johnson (1985) found for Britain.
Most workers were in fact unable to save enough for retirement. Median wealth was 882 SEK for skilled workers aged 61 -70 and 452 SEK for unskilled workers at that age. In constant prices this was nearly four times as much as workers of a corresponding age had in the 1820s (Table 5 ). Consequently, savings had increased considerably during the second half of the nineteenth century. Mean values for real estate were remarkably higher in the 1900s, but at the same time house-owning was more concentrated than in the 1820s. This means that relatively few had their wealth mainly in real estate at the turn of the twentieth century, and that such assets were relatively unimportant for the increase in median wealth between the 1820s and the 1900s. Of much greater importance was the growth of financial assets, as this was widely spread among workers. In fact these assets made up more than half of the increase in total assets for workers between the two investigated periods. Sources: See Table 3 . Note. Deflated according to the living cost index in Jörberg, 1972, p. 350. K. Lilja and D. Bäcklund 522 Table 6 . Determinants of assets 1900-05. (Dependent variable: Square roots of assets in SEK). To depend on one's children or to depend on oneself 523
Wages had increased too, however, and for skilled workers median wealth corresponded to approximately the annual earnings of a male worker in manufacturing in 1900, while those who were unskilled had half as much. 10 It thus seems more relevant to compare probated wealth with some sort of subsistence level. An investigation of poor relief for 1907 showed that full support for a single man on average amounted to 156 SEK per year (Elmér, 1960, p. 262) . This means that median probated wealth for unskilled workers aged 61 -70 was enough for at most three years of full support at a subsistence level. The amount lasted half that time for a married couple. The situation was of course even worse for the approximately 50% of workers who were not probated. Nevertheless, some of those who were probated had wealth enough to support themselves for a longer time. Approximately 50% of the skilled workers and nearly 40% of the unskilled workers had wealth corresponding to at least five years of full support for one person (Table 5 ). In the 1820s only 25% had that much wealth. This means that the buffer against loss of income was significantly greater in the 1900s, but that it still was just a buffer and not enough for maintenance in old age. 11 Only one fourth had wealth enough for 10 years of living at the subsistence level defined by poor-relief at this time. Considering that this was the norm for poor-relief, it must have been an absolute minimum for subsistence. Taking probate rates into consideration, this means that at most one worker out of eight was able to fully provide for old age through savings. 12 Consequently, even at the turn of the twentieth century, the majority of workers had to work for their living even in old age. This is confirmed by the census of 1910 showing that 57% of men 65 years and above in urban areas in Sweden were recorded with an occupation (SOS Folkräkningarna 1910) . Furthermore, an investigation concerning the elderly in Sweden in 1907 shows that in towns 42% of those 70 years and older had to rely exclusively on incomes from their own work and/or from savings. Among those who had support, the most common was private allowances. In this way 15% were fully provided for, and another 26% partially. 13 There are good reasons to assume that it was mainly adult children that provided private support.
What were the costs for this dependence on children? Both models in Table 6 reveal that children affected wealth negatively in 1900 -05. This is in accordance with the results in Haines (1985) . A comparison with 1820-25 (Table 4) shows a more negative impact on wealth in 1900 -05 for children in all ages, though all coefficients are not significant. This holds true for skilled workers, as well as for unskilled workers. It is to be noted that all significant coefficients for children in 1820 -25 are positive, while they are negative in 1900 -05. The interpretation is that this reversal reflects rising net costs for children during the intermediate period.
The effects on wealth of having children are more clearly demonstrated in Table 7 . Young children (0 -10) did not significantly affect wealth either in the 1820s or the 1900s. On the other hand, when children became older (11 and up) the effects were apparent. Adolescents had a negative impact on wealth for skilled as well as unskilled workers in the Table 7 . Children's impact on wealth in the 1820s and the 1900s. K. Lilja and D. Bäcklund 524 1900s , while the effects were positive and not significant respectively in the 1820s. Adult children affected skilled workers' wealth negatively in the 1900s, but had no effect on master artisans' wealth in the 1820s. For unskilled workers, children of that age had no influence on wealth in the 1900s, while there was an almost significant positive effect on wealth in the 1820s. The conclusion is that children at the turn of the twentieth century had become an expensive solution for securing support in old age. It seems probable that this increase in net costs for children accelerated the fertility transition at the end of the nineteenth century. It is also worth noting the similarities between the 1820s and the 1900s concerning adult children's relatively more positive (less negative) impact on wealth for unskilled groups. This points towards an earlier fertility transition for skilled compared to unskilled workers, something that has been suggested for Britain by for example and Barnes and Guinnane (2012). 14 Another important observation is that data presented earlier, showing that children supported their aged parents, do not contradict the results in Table 6 . Life expectancy was low still at the turn of the twentieth century 15 , which means that relatively few parents could expect to become 70 years old and fewer still to live long enough to fully get back accumulated net costs for children. 16 The fact that effects on wealth were related to having adolescent and adult children makes one think of children's more restricted possibilities to work for wages as a consequence of child labour legislation, the shrinking market for child labour, and the increasing demands for compulsory schooling at the end of the nineteenth century, mentioned earlier in this article. The difference between skilled and unskilled workers may indicate that the former invested more in their children's education than the latter. Perhaps the main reason was that skilled workers had more economic resources and could afford to send their adolescents to continued education (for example vocational education), while children with unskilled parents more often were obliged to work for their living when they left the compulsory school.
By using data from the CLI in 1913 -14, the results in Table 6 concerning children's impact on wealth could be checked against more precise information about the effects of children on household income and savings. The investigation comprised households with husband and wife and their children (Sveriges officiella statistik (SOS), 1921a, p. 22) . It showed that few children younger than 14 had incomes. According to Table 8 , worker families with children aged 12 or younger saved less than corresponding families without children, although the former had somewhat higher household incomes. This was more than counterbalanced, however, by the fact that also household expenses for those with To depend on one's children or to depend on oneself 525 children were higher than for those without children. Concerning breadwinners aged 40 -60, families with children 14 years or older had considerably higher household incomes than families without children. The difference was primarily made up of children's contributions to household income, but as household expenses were higher, too, total savings were approximately the same for both groups. This confirms that children could begin to earn some income when they left school and that this successively decreased the family's net costs for having children. As a consequence workers with children 14 years and older could save approximately as much as those without children. Nevertheless, the economic contributions from adolescents and grown up children do not seem to have compensated for the extra costs they had caused the family during childhood. This means that total costs for children were higher than their total economic contributions to the family income, which is in accordance with the differences in wealth shown by the probate inventories.
A new feature in 1900 -05 was that more than 60% of the workers had financial assets, for example savings banks accounts, life insurance and assets in Hundramannaföreningar and Tusenmannaföreningar (both kinds of Friendly societies). The percentage with such assets was a little higher for skilled than for unskilled workers. Financial assets were most common among skilled workers and constituted approximately one third of their total assets (Table 5) .
At the beginning of the twentieth century, an additional alternative for financial saving was established -endowment assurances. These could be used as funds for old age and quickly became very popular among workers. The number of insurance policies in Sweden increased from 168,000 in 1900 to 855,000 in 1914 (Bergander, 1967, p. 367) . The cost of living investigation (CLI) in 1913-14 showed that more than two workers out of three were saving in endowment assurances or life insurance (SOS. Levnadskostnaderna, 1921b) . The amounts saved were on average small, circa 40 -50 SEK per year, but endowment assurances still made up approximately half of total savings that year. This indicates that saving for old age was prioritized among workers, although the capacity to save enough was still very limited.
Was one consequence of high costs for children that workers without children utilized the new small saver institutions more intensely and had larger financial assets than workers with children? According to probate inventories from 1900-05, the answer is yes. Old workers with large families had significantly less financial assets than those with small families, and, among unskilled workers with children, approximately 50% had no financial assets at all (Table 9) . 17 It is tempting to believe that large families had more real estate and personal property than small families and that this can in part explain the differences in financial assets. However, on closer inspection it turns out that medians for real estate and personal property were approximately the same irrespective of family size, although they were higher for skilled than for unskilled workers. Consequently, it seems as if financial savings for old age were accumulated out of the surplus that remained when the most basic needs of food, housing, clothes, furniture and so on were satisfied.
A great advantage with financial assets was that they were variable and could be converted into cash when needed. This means that they were especially suitable for saving for old age. As Table 9 shows, work skills (resulting in a higher income level) strongly affected the capacity for financial saving. In addition to this, the number of dependents was very important as well. In contrast to the situation in the 1820s, there was obviously a clash of interest between having children and saving for old age at the turn of the twentieth century. That this opposition existed was confirmed by CLI data regarding yearly savings in endowment assurances for 1913 -14, showing that workers who had children saved less K. Lilja and D. Bäcklund 526 than those without children. This difference was valid for all income groups and was greater the lower income was. 18 
Conclusions
This article deals with changes during the nineteenth century in two alternatives for making provisions for old age, dependence on children and one's own savings. The analysis has been based on cross-sectional studies of net wealth according to probate inventories for urban workers in three Swedish towns in the 1820s and the 1900s. Special emphasis was put on adult children's impact on wealth and on the size of net wealth for the elderly. By utilizing the same method for both periods, it was possible to discern that the relative importance of saving for old age increased, while that of depending on one's children decreased during the nineteenth century.
In the 1820s adolescents positively influenced master artisans' wealth, probably by working in the household and the workshop. Adult children, however, had no significant impact on masters' wealth, indicating that the accumulated costs for having children were approximately equivalent to children's accumulated contributions to family income. Thus, children in general functioned as an 'old age insurance' at zero costs. This forms a contrast to workers for whom adult children had a nearly significant positive impact on wealth, indicating what can be seen as an 'insurance saving through children'. On closer examination, it became apparent that workers incurred debts and bought real estate when children were young or adolescents. As children grew older, they probably helped their parents to repay loans, and as a consequence workers with adult children had more assets, but not more debts, than workers of the same age without children.
The difference between master artisans and workers leads to the conclusion that adult children were of greater economic importance for groups with very limited assets. This seems to hold true in the 1900s as well as in the 1820s. A big shift, however, was that adult children affected wealth much more negatively in the 1900s. At that time they had a negative impact on wealth for skilled workers, and no significant impact for the unskilled, indicating that the former had enough economic resources to be able to prioritize education for their children, while such sacrifices normally were beyond the horizon for unskilled workers. The conclusion is that net costs for children had increased during the nineteenth century and that having children had become a considerably more expensive solution to secure support in old age. The results lead to two further reflections. Firstly, there obviously were rather strong economic incentives for family planning at the turn of the twentieth century, which is in accordance with the fact that fertility fell at the end of the nineteenth century. Secondly, there appears to have been a transformation in the meaning of economic dependence on children during the nineteenth century. Hence, when analyzing effects on the living Sources: See Table 3 .
To depend on one's children or to depend on oneself 527 standards of families, it seems to be of utmost importance to consider not only children's contributions to family income, but also the costs for raising children.
Old workers who were probated had nearly four times as much wealth in the 1900s as in the 1820s. This, however, does not mean that life cycle saving was established among Swedish workers at the later date. Only a minority had wealth enough for maintenance at a subsistence level during more than a couple of years, and very few had enough wealth for full retirement in old age. For most workers, net wealth was rather small and could only function as a buffer against loss of income during shorter periods. More old workers had such a buffer in the 1900s than in the 1820s, which probably meant somewhat greater freedom of action, but an overwhelming majority still had to rely on their own ability to work or on some form of support, for example poor relief, or help from children and other relatives.
In the 1820s real estate was an important element in providing for old age. Having children facilitated this, probably by making it easier to pay off debts. Few workers owned real estate in the 1900s. On the other hand, financial assets, totally missing in the 1820s, were of rather great importance at the turn of the twentieth century. Their prominence increased further during the first decades of the century, as endowment assurances became very popular among workers. As such assets were liquid, they were especially convenient for maintenance during old age. Workers with many children had considerably less financial assets (including endowments) than those without children. This leads to the conclusion that at this time an older way of providing for old age (dependence on children) impeded a new way for this purpose, financial saving. This conflict, between an older and a more modern way to privately provide for old age, seems to be a factor that deserves more attention in analyses of the underlying causes for public pensions.
